INTRODUCTION
Passive location has many advantages on anti-stealth, antiradiation missile, anti-extra-low flight, and has been an important aspect of tracking and location research for recent years [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . There are several kinds of passive location system. But hyperbolic location systems and direction finding location systems are the two most important passive location systems, many researches have been done on them. Hyperbolic location systems need three stations with single channel receivers at least, we cannot guarantee that all the stations can receive the target signal in some situation. While direction finding location systems need two stations with multi-channel receivers at least. In some case, there are only a single channel receiver and a multi-channel receiver, thus we have to set up a TDOA and DOA combined location system to complete target localization. This paper focus on the location accuracy analysis of this system. In section II, we provide a detailed description of the system model, and the explicit solution for the proposed system is given. The influences of TDOA and DOA accuracies are investigated in section III. Section IV gives the computer simulations and the conclusion is in section V.
II. SYSTEM MODEL Figure 1 shows the two-dimensional space model of location system. S 1 denotes the station with a multi-channel receiver. We assume that the direction finding antenna is a ULA (uniform linear array) antenna, which gives the DOA of target. While S 2 denotes the station with a single channel receiver, which gives a hyperbolic curve combined with the S 1 station when S1 and S2 is synchronized. T denotes the target, θ denotes the DOA of target signal, R denotes the distance between S1 and S2. The intersection of the TDOA hyperbolic curve and the DOA ray is the location of target.
The coordinate of S1 is ( , ) x y T T x y . Assuming the TDOA is t  and the velocity of light is c, then
Put (3) into (1), we can get
Introducing cos , sin
, we obtain that
III. ANALYSIS OF GDOP When the two observation stations and the target are geometric determined, the location accuracy depends on the estimation accuracy of TDOA and DOA without considering other errors. The partial differential of formula (1) is
where
Assume that 
Then the Cramer-Rao lower bound (CRLB) of location error is [ 
We can obtain that (1,1) (2,2)
IV. SIMULATIONS
The parameters of simulations are set as follows: the coordinate of S1 observation station is (0, 0), the single channel receiver stations S2 is at (40km, 0). The estimation accuracy of TDOA and DOA depends on the signal parameters such as bandwidth, signal to noise ratio (SNR) and duration time.
According to different signals, the estimation accuracy of TDOA is about between 50ns and 500ns, the estimation accuracy of DOA is between 0.1°and 1°. The simulation results of Figure V and Figure VI show that if we want to get higher location accuracy, we should set longer R. In this paper, we investigated a combined passive location system composed by a single channel receiver station and a multi-channel receiver station. Based on the location system model, the influences of TDOA and DOA estimation accuracy are analyzed and the GDOP is given. The theory analysis and simulations show that the system accuracy depends on the accuracy of DOA and TDOA, but depends more on the accuracy of DOA. And the distance between the two stations should set longer to obtain higher location performance.
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